Background: Alcohol is a frequent contributing factor to motor vehicle collision injuries. Our objective was to determine the proportion of intoxicated drivers hospitalized following motor vehicle crashes who were subsequently convicted of an impaired driving criminal code offence. Methods: We reviewed British Columbia Trauma Registry records from Jan. 1, 19921, , to Mar. 31, 2000, and identified drivers of motor vehicles who were hospitalized for treatment of crash-related injuries. Patient identifiers were then used to link with the Insurance Corporation of British Columbia's (ICBC) contraventions database and the ICBC Traffic Accident System collisions database. Results: Of 6067 patients identified in the Trauma Registry, 4042 had not been administered a blood ethanol test, 209 had no driver's licence match in the relevant databases and 119 died, leaving 1697 eligible patients. Mean age was 34 years, and 79.6% were male. The average Injury Severity Score was 20, the average hospital stay was 14 days and, among ethanol-positive patients, the mean ethanol level was 34.0 mmol/L (156.4 mg/dL). In patients with levels >17.3 mmol/L, the police had listed ethanol as a contributing factor in 70.6% of cases. Despite this, only 11.0% were convicted of impaired driving and 8.4% of another criminal offence; 10.7% received a 24-hour roadside prohibition, 3.9% received a 90-day administrative driving prohibition and 25.0% were convicted of a contravention of the Motor Vehicle Act. Forty-one percent were not convicted of any offence at all. Conclusions: Intoxicated drivers in British Columbia requiring hospitalization as a result of alcohol-related motor vehicle crashes are seldom convicted of impaired driving or other criminal code offences.
Introduction
Motor vehicle crashes are the leading cause of death for persons aged 15 to 29 years. 1, 2 In 2001 in Canada there were 867 alcohol-related motor vehicle fatalities, and 32.1% of fatally injured drivers were legally impaired. 3 In 71% of cases, the drivers had blood alcohol levels greater than 32.6 mmol/L (150 mg/dL) -almost twice Canada's legal limit of 17.3 mmol/L. Blood alcohol concentration (BAC) is strongly correlated with crash likelihood and crash severity; depending on age, a driver with a blood alcohol level of 17.4-21.7 mmol/L (80-100 mg/dL) is 11 to 52 times more likely to be involved in a fatal motor vehicle crash than a driver with no BAC. 4, 5 At levels of 32.6 mmol/L (150 mg/dL), a fatal motor vehicle crash is 250 times more likely. 6 Studies from the United States and Sweden show highly variable conviction rates for intoxicated drivers brought to emergency departments (EDs) for treatment of crash-related injuries, [7] [8] [9] [10] [11] [12] [13] and some authors suggest that the hospital is a legal safe haven for impaired drivers. 9, 14 If this is true, it suggests the need for system change to address this major public health threat; however, there are no published Canadian data describing conviction rates of injured drivers with known BACs.
Our objective was to determine the percentage of hospitalized drivers with blood alcohol levels >17.3 mmol/L (80 mg/dL) who were subsequently convicted of impaired driving. This information has implications for ED processes, legislative policy and law enforcement practice.
Methods

Setting and patients
In this retrospective British Columbia study, we reviewed data submitted by the 6 participating hospitals to the BC Trauma Registry. All patients who were the drivers of motor vehicles involved in crashes and who were admitted to a participating hospital for treatment of injuries between Jan. 1, 1992, and Mar. 31, 2000, were eligible for inclusion. Patients were excluded if they did not have a blood ethanol determination, if we could not match their records using a valid BC driver's licence, or if they died.
Outcomes
The key predictor variable studied was BAC; the test for BAC is performed in the participating hospitals' laboratories as one of the standard investigations specified in a guideline for care of trauma patients in BC. Under the Criminal Code of Canada it is an offence to drive with a RÉSUMÉ Contexte : L'alcool joue souvent un rôle dans les collisions de la route avec blessés. Notre objectif était de déterminer la proportion de conducteurs intoxiqués qui furent hospitalisés à la suite d'accidents de la route et subséquemment condamnés pour conduite avec facultés affaiblies. The primary outcome variable studied was the rate of impaired driving criminal code convictions in different blood alcohol strata. Because multiple legal consequences may arise from a single incident, each study patient was assigned the single highest relevant "conviction outcome" based on the following hierarchy: impaired driving criminal code conviction; other criminal code conviction; 90-day administrative driving prohibition; 24-hour roadside prohibition; other Motor Vehicle Act offence; no conviction.
Méthodes
Data capture
BC Trauma Registry data included patient demographics, collision mechanism, hospital length of stay and Injury Severity Score, which was calculated on all patients with a length of stay >2 days. Trauma Registry data were obtained from 6 hospitals: 3 hospitals contributed data for the entire study period, 1 contributed data from 1993 to 2000, and 2 contributed only for 2000.
To link patients to clinical data and contraventions we obtained relevant drivers' licence numbers from the Insurance Corporation of British Columbia (ICBC) business information warehouse or the ICBC Traffic Accident System (police-reported collisions database). Using the driver's licence number, birthdate, gender, name and incident date, we linked Trauma Registry data with the ICBC contraventions database, which records all convictions for criminal code driving offences and Motor Vehicle Act offences in BC. A margin of ±3 days was permitted in incident date to allow for possible errors in data recording. If no match was found for the incident date, we assumed that no conviction or prohibition had resulted.
Data analysis
Descriptive statistics, including rates, means and standard deviations, were used to quantify outcome events in the study population.
Ethics and confidentiality
The data-sharing protocol was developed by the Manager of the BC Trauma Registry and approved by the Director of the Registry, the trauma directors of all participating hospitals, and the information security officer of Vancouver Hospital, the lead hospital, and was provided to ICBC's Information Risk Management Department. The information sharing agreement was developed using guidelines from the BC Freedom of Information legislation. Information sharing was in one direction only. Records containing personal information maintained by ICBC were not released or shared. The study was approved by the University of British Columbia and all participating hospitals' ethics committees.
Results
The BC Trauma Registry identified 6067 drivers hospitalized for the treatment of motor vehicle related injuries during the study period. Of these, the files of 4042 patients did not include a blood ethanol result, 209 patients could not be linked to a valid driver's licence, and 119 patients died, leaving 1697 patients in the study sample. Most were male (79.6%), and the mean age was 34 years (range 14-93 yr). Two-thirds of the collisions involved automobiles, and 13.9% involved motorcycles. Of automobile drivers, 69% were reported to have been wearing a seatbelt. Table 1 shows patient characteristics classified by BAC. Overall, the mean BAC was 16.2 mmol/L (74.5 mg/dL) with a range of 0-88.2 mmol/L. For ethanol-positive patients, the mean BAC was 34 mmol/L (156.4 mg/dL). Sin- SD) 20 (14) 21 (14) 19 (13) 20 (13) Hospital LOS, mean (and SD) 14 (21) 17 (28) 12 (21) 14 (22) gle-vehicle accidents, which comprised 50% of the total, were almost twice as frequent in intoxicated versus non-intoxicated drivers (67% v. 38.5%). Mean Injury Severity Score in the study sample was 20 (range 1-75), and patients spent a mean of 14 days (range 0-238 d) in hospital.
Twenty percent were cared for in the intensive care unit an average of 9 days. Figure 1 illustrates the age distribution of intoxicated and non-intoxicated patients in the study sample, and Figure 2 and Figure 3 show the temporal clustering of accidents by hour of day and by day of the week. Based on police accident reports, alcohol use was the most common contributory factor, cited in 31.7% of all injury accidents and in 70.5% of cases where the driver's BAC was subsequently found to be >17.3 mmol/L (80 mg/dL). Table 2 shows that 59.0% of injured drivers with BAC >17.3 mmol/L received some type of sanction, most often a contravention of the Motor Vehicle Act, but that only 120 of 619 (19.4%) were convicted under the criminal code -11.0% for impaired driving and 8.4% for another criminal code offence. Over the 8 years of the study, criminal code conviction rates for intoxicated drivers ranged from a low of 14% (11 of 77) in 1999 to a high of 29% (16 of 56) in 1993, with no clear trend over time. Table 2 also shows that some drivers received impaired driving penalties despite very low BACs, possibly due to impairment by drugs other than alcohol. Table 3 summarizes the legal outcomes in cases where police cited alcohol as a contributory factor versus cases they did not. Of note, criminal code convictions occurred in only 22% of cases where alcohol was cited as a contributory factor, and there were non-alcohol-related traffic convictions or no legal consequences in 60.4% of cases.
Discussion
In this large cohort of alcohol-impaired drivers admitted to hospital, 11% were convicted of an impaired driving criminal code offence and 8.4% of another criminal code offence; 41% had no conviction, 10.7% received a 24-hour roadside suspension and 25% were convicted only of a Motor Vehicle Act traffic offence. Previous studies from the US and Sweden show widely variable impaired driving conviction rates by setting, ranging from 0% in 3 US studies published prior to 1992 to 85% in a recent Swedish study. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] The impaired driving conviction rate in this Canadian study is below the median rate of 15.5% found among the 12 published studies listed in Table 4 . These low conviction rates may reduce the legal deterrent to drinking and driving.
Why are conviction rates so low?
Some authors have demonstrated dramatically higher conviction rates for impaired drivers who were not taken to hospital and concluded that the hospital may be a legal safe haven for impaired drivers; 9,14 however, a recent study by Wilson and Fang suggests that conviction rates in BC are almost as low for uninjured drivers. 19 These authors examined all police reports and collision records from 2000 and found that, of 1876 cases where police judgement (not alcohol testing) suggested alcohol was a contributory factor, there were 1238 injured and 638 uninjured drivers. In Wilson and Fang's study, 15.4% of injured drivers and 18.8% of uninjured drivers were convicted of a criminal code driving offence, confirming that, in BC, relatively few individuals are convicted of impaired driving, regardless of whether or not they are taken to the hospital with an injury.
Possible explanations
There are 2 possible explanations for low conviction rates 22 asked police to identify reasons they are reluctant to recommend more severe criminal charges. Three primary reasons surfaced: the time required to process the charge; insufficient staff to process the impaired driver; and the belief that the impaired driver would not be found guilty or would plead to a lesser offence such as careless driving. In fact, the process involved in charging an individual with impaired driving is so complex and time-consuming that police officers often issue a violation ticket or a 24-hour prohibition instead of an impaired driving charge.
A 1996 survey of 1545 Canadian police officers found that it takes an average of 2 hours and 48 minutes to process each impaired driving charge, that officers must complete an average of 8 forms for each charge, and that the average impaired driving trial takes over 4 hours. 23 Most of the officers felt that crown attorneys are inadequately prepared for impaired driving cases and agreed that, although convicting impaired drivers is a priority, the human resources available to do so are inadequate.
Other barriers
There are other reasons why so few injured, intoxicated drivers are charged. One possible barrier is that police may have limited access because injured drivers are being resuscitated, sent to other parts of the hospital for imaging, or rushed to the operating room; but, at least in our setting, most patients stay in the ED long enough for police to initiate criminal charges. And although medical care takes precedence, it is our practice to provide police easy access to these patients.
A second potential barrier to criminal charges is that, especially in seriously injured drivers, police officers may have difficulty determining whether or not a driver is intoxicated. However, in our cohort of ethanol-positive patients, the average ethanol level was 34 mmol/L (156.4 mg/dL), and it seems unlikely that police officers would fail to recognize this degree of intoxication. Further, in the group of drivers who were legally intoxicated based on subsequent alcohol testing, police officers correctly cited alcohol as a contributing factor in over 70% of these cases.
A third barrier, and perhaps the most important, is a challenging and often impracticable array of legal prerequisites that may deter police officers from demanding blood samples. 24 To illustrate, officers may demand blood alcohol testing only if they can demonstrate reasonable grounds to believe a suspect has committed an impaired driving offence within 3 hours and that the suspect is incapable of providing a breath sample. For suspects who are capable of providing breath samples, the difficulty involved in transporting a technician and breath-testing equipment to the hospital is obvious.
Can we increase conviction rates?
Convicting impaired drivers has several beneficial effects for the community. The two most obvious of these are that dangerous drivers are removed from the road for a significant period of time (a minimum of 1 year in BC) and that conviction of impaired drivers probably serves as a deterrent to others. There is also evidence that loss of driving privileges encourages individuals to curtail drinking-driving behaviour and reduces subsequent episodes of dangerous driving, motor vehicle crashes and driving violations. 25 Convicted drivers can be ordered to attend alcohol-abuse treatment programs, and every Canadian province except BC* has a mandatory rehabilitation program for such drivers. These programs significantly reduce subsequent drinking-driving convictions and crashes. 21 
Other countries
Other jurisdictions have implemented more aggressive measures to increase conviction rates. In Sweden, police officers may demand blood samples from any patient suspected of impaired driving. This system appears to be effective, as evidenced by 85% conviction rates for injured intoxicated drivers. 13 In the state of Victoria (Australia), 
Canada's Road Safety Vision 2010
Canada unveiled a national strategy called "Road Safety Vision 2010," which was adopted by the Canadian Council of Motor Transport Administrators and officially endorsed by all ministers of Transportaion and Highways Safety in 1996, to achieve the safest roads in the world by 2010. 26 One of the objectives is a 40% reduction in the number of people killed or seriously injured in alcohol-related crashes. The Road Safety Vision recommendations would streamline procedures for processing impaired drivers, encourage officers to lay more criminal code charges rather than imposing short-term suspensions, and improve education for police, justice departments and the judiciary on the nature and management of drinking and driving. In recent years, 5 Canadian provinces have instituted alcohol/ignition interlock programs, under which specified drivers are given a device that, when wired to their vehicle's ignition system, prevents it from being started if the driver is intoxicated. Such devices decrease driving-while-intoxicated recidivism, 27 ,28 but methods of increasing program participation must be found because, typically, less than 10% of offenders opt to have a device installed. 29 
What is the role of the ED?
A recent review at our institution found that 8.6% of all ED visits were directly related to misuse of drugs or alcohol. 30 In other settings, the prevalence of alcohol-and drugrelated disorders in ED patients is as high as 20%. [31] [32] [33] Some series indicate that over half of all injury victims have positive screening tests for drugs or alcohol, 15, 34, 35 and the current study showed that 49% of injured drivers who had blood alcohol testing had detectable ethanol levels and 36.4% were legally impaired. Clearly, alcohol is a major concern for emergency care providers.
We feel strongly that emergency physicians and nurses should collaborate in ongoing and future efforts to increase the conviction rate of impaired drivers. We also feel that the ED is an ideal place to screen for substance-related problems and to initiate interventions to control these before serious accidents occur. Simple screening tests like the CAGE Questionnaire can identify ED patients at risk 36 and, although referral for more comprehensive treatment is often required, some patients will benefit from a brief motivational interview in the ED. 37, 38 ED-based screening and brief intervention programs are particularly important for impaired drivers because drinking-driving behaviour also puts others at risk of severe injury.
Conclusions
Relatively few hospitalized impaired drivers are convicted of impaired driving or other criminal code offences. If conviction reduces the risk of future injury to the involved individual or to others, then our findings support the need for legislation like that seen in other countries to streamline the process of charging and convicting impaired drivers who are treated in hospitals and EDs. Emergency providers should also consider introducing substance misuse screening and intervention programs to prevent future medicaland injury-related adverse outcomes.
